We report a 32-year-old female case of a right adrenal gland mass detected on CT scan at medical checkup. CT and MRI showed a mass of 5.1 cm made of fat and calcification in the right adrenal gland, leading to the clinical diagnosis of adrenal myelolipoma. Because of its relatively large size and the patient's desire, the patient underwent gasless single-port retroperitoneoscopic adrenalectomy using the RoboSurgeon system. Histopathological examination revealed that the cystic tumor is composed of keratinized epidermis, mature fat, nerve, cartilage, bone, and sebaceous glands compressing the normal adrenal gland, leading to the diagnosis of retroperitoneal mature cystic teratoma. The patient remains free of recurrence 29 months after surgery. Retroperitoneal teratoma is relatively rare but clinically important because of high possibility of malignancy. In a case of an adrenal mass difficult to clinically distinguish retroperitoneal teratoma from adrenal myelolipoma, surgical resection via a minimally invasive approach would be the best therapeutic option.
Introduction
An adrenal mass containing fat, cysts, and calcification on imaging studies is occasionally encountered in clinical practice and is usually diagnosed with myelolipoma. Here, we report a case of such a right adrenal mass, in which an unexpected pathological diagnosis was made following surgical resection via a minimally invasive approach. The current case highlights limitations of image-based diagnosis of adrenal masses and the diagnostic and therapeutic role of minimally invasive surgery for them.
Case Presentation
A 32-year-old female patient presented with an incidental right adrenal mass pointed out on CT scan at medical checkup. The patient had no medical history. Results of complete blood count and routine biochemistry tests were normal. The endocrine function and tumor markers were also within normal ranges. According to imaging studies including CT and MRI (Figure 1 ), a right adrenal mass of 5.1 × 3.6 × 3.4 cm was composed of fatty density area and calcification. Thus, clinical diagnosis of adrenal myelolipoma was made based on radiological findings.
Because of its relatively large size and the patient's desire, she underwent gasless single-port retroperitoneoscopic adrenalectomy using the RoboSurgeon system [1] . The tumor was excised via a single port of 3 cm at the right flank through a retroperitoneal approach. Intraoperative bleeding was minimal, and the total duration of the operation was 144 minutes. No adverse events occurred postoperatively and she was discharged on day 5.
Macroscopically, the resected tumor contained multicystic and solid components including fatty tissue. The right adrenal gland was compressed but was not destructed by the tumor (Figure 2(a) ). Microscopically, the wall of the cystic component was lined by keratinized squamous epithelium, and the solid component of the tumor was composed of a mixture of various mature components such as fat, nerve, cartilage, bone, and sebaceous glands (Figure 2(b) ). Surgical margin was negative. Neither immature nor malignant components were identified. The tumor was pathologically considered as a mature cystic teratoma arising in the retroperitoneum adjacent to the right adrenal gland. She remains free of recurrence for 29 months after surgery.
Discussion
Among a fat-containing adrenal mass, the most common diagnostic entity is adrenal myelolipoma. In the current case, clinical diagnosis of adrenal myelolipoma was made based on radiological findings. Unexpectedly, histopathological diagnosis was retroperitoneal teratoma. Teratoma is composed of plural germ layers: ectoderm, mesoderm, and endoderm [2] . It most commonly arises from the gonads followed by extragonadal sites: mediastinal, retroperitoneal, presacral, and coccygeal areas [3] . Retroperitoneal teratoma accounts for only 4% of all teratomas and is commonly found in children [2] . In adults, retroperitoneal teratoma accounts for 1-11% of retroperitoneal tumors [4] .
The majority of the patients were asymptomatic. Because malignancy is observed in about 25% of the cases [4] , surgical resection should be performed when suspecting retroperitoneal teratoma [5] .
It is challenging to clinically differentiate retroperitoneal teratoma from adrenal myelolipoma when a mass which is composed of fat and calcification is located closed to the adrenal gland, as was seen in the present case. Yumura et al. proposed several characteristics to differentiate teratoma from myelolipoma in terms of radiological findings on calcification, fat, and solid components [6] . According to literature review by these authors, teratoma tends to show rough and bulky calcifications whereas myelolipoma has punctate calcifications. Teratoma generally shows contrast-enhanced solid components but myelolipoma does not. In addition, myelolipoma is often occupied by fatty components by greater than 80% whereas teratoma is lesser by up to 50% [6] . In the present case, the tumor had a relatively rough calcification and fat components at about 50 volume percent, suggesting the diagnosis of teratoma. However, no solid component was observed on either CT or MRI, and thus it caused difficulty to make preoperatively diagnosis of retroperitoneal teratoma.
Generally, adrenal myelolipoma does not need surgical excision because of its benign nature. However, surgical removal is needed when the differential diagnosis from retroperitoneal teratoma is difficult. In the present case, curative resection of retroperitoneal teratoma was eventually made via a minimally invasive retroperitoneoscopic approach using the RoboSurgeon system [1] . Minimally invasive surgery yields earlier recovery and less morbidity than conventional open surgery when performing adrenalectomy [7] . Thus, minimally invasive surgery should be considered as a treatment option for a case of an adrenal mass difficult to radiologically distinguish retroperitoneal teratoma from adrenal myelolipoma.
Conclusions
Retroperitoneal teratoma is a relatively rare but clinical important tumor which needs curative resection due to a potential risk of malignancy. Considering the diagnostic difficulty of retroperitoneal teratoma by radiological imaging, surgical resection via a minimally invasive approach may be a viable treatment option in a case of an adrenal mass difficult to distinguish retroperitoneal teratoma from adrenal myelolipoma.
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